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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the quality of 
output image by constant and accurate identification of 
defected pixels. 

SOLUTION: An extracting means 204 of this apparatus 
extracts information on positions of defected pixels 
based on degree of unevenness of the pixel indices in 
images which are obtained by varying the amount of 
irradiation (including dosage of radiation) on 
photographing. Here the unevenness of the pixels is 
expressed as unevenness of the output of pixels of a 
planar sensor used to collect image information. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Take a photograph by preceding collecting picture information, judge a defect pixel 
according to a grade of dispersion in each pixel value of the taken image, and this defect pixel 
position information is extracted, It is an image processing device which performs a defect 
pixel compensation process to described image information using this defect pixel position 
information, An image processing device having an extraction means to extract the above- 
mentioned defect pixel position information, using a taken image which changes a dose at the 
time of the above-mentioned photography, and is obtained by photography with each dose. 
[Claim 2]The image processing device according to claim 1 , wherein the above-mentioned 
extraction means extracts the above-mentioned defect pixel position information using a taken 
image produced by performing multiple times in photography with each dose. 
[Claim 3]The image processing device according to claim 1, wherein the above-mentioned 
extraction means includes a judging means which judges whether photography with a right 
dose was performed with the averages of a pixel value of an imaging range portion with the 
above-mentioned arbitrary taken image. 

[Claim 4]The image processing device according to claim 3, wherein an imaging range portion 
of the above-mentioned arbitration contains a center region portion of the above-mentioned 
taken image. 

[Claim 5]The image processing device according to claim 3, wherein the above-mentioned 
judging means judges whether photography with a right dose was performed by whether it has 
fitted in a range with the above-mentioned constant average value. 

[Claim 6]The image processing device according to claim 1 , wherein the above-mentioned 
photography includes radiography. 

[Claim 7]An image processing system which is an image processing system to which it comes 
to connect two or more apparatus so that two-way communication is possible, and is 
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characterized by at least one apparatus having a function of the image processing device 
according to any one of claims 1 to 6 among two or more above-mentioned apparatus. 
[Claim 8]A photograph is taken by preceding collecting picture information characterized by 
comprising the following, An image processing method forjudging a defect pixel according to a 
grade of dispersion in each pixel value in the taken image, extracting this defect pixel position 
information, and performing a defect pixel compensation process to described image 
information using this defect pixel position information. 

A dose change step which changes a dose at the time of the above-mentioned photography. 
An extraction step which extracts the above-mentioned defect pixel position information using 
a taken image obtained by photography with each dose by the above-mentioned dose change 
step. 

[Claim 9]Photography with each dose by the above-mentioned dose change step including 1 
time or a photography step performed two or more times the above-mentioned extraction step, 
The image processing method according to claim 8 by which a step which extracts the above- 
mentioned defect pixel position information being included using a taken image obtained by 
the above-mentioned photography step. 

[Claim 10]The image processing method according to claim 8, wherein the above-mentioned 
extraction step contains a determination step which judges whether photography with a right 
dose was performed with the averages of a pixel value of an imaging range portion with the 
above-mentioned arbitrary taken image. 

[Claim 1 1]The image processing method according to claim 10, wherein an imaging range 
portion of the above-mentioned arbitration contains a center region portion of the above- 
mentioned taken image. 

[Claim 12]The image processing method according to claim 10, wherein the above-mentioned 
determination step contains a step which judges whether photography with a right dose was 
performed by whether it has fitted in a range with the above-mentioned constant average 
value. 

[Claim 13]The image processing method according to claim 8, wherein the above-mentioned 
photography includes radiography. 

[Claim 14]Take a photograph by preceding collecting picture information, judge a defect pixel 
according to a grade of dispersion in each pixel value of the taken image, and this defect pixel 
position information is extracted, A storage which is a storage which stored a processing step 
for performing a defect pixel compensation process to described image information using this 
defect pixel position information so that read-out of a computer was possible, and is 
characterized by the above-mentioned processing step containing each step of the image 
processing method according to any one of claims 8 to 13. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention about the art of performing defective pixel correction 
when collecting digital images for example, with the plane sensor which comprises two or more 
pixels, It is related with the storage which stored the processing step for using for radiography 
of X-rays etc. and carrying a suitable image processing device and image processing system, 
an image processing method, and it out so that read-out of a computer was possible. 
[0002] 

[Description of the Prior Art] Roentgenography aiming at medical diagnosis is often 
conventionally performed by the intensifying screen and the film screen system used 
combining an X ray film. In the above-mentioned system, the X-rays (the inside information of 
a photographic subject is included) which passed the photographic subject are changed into 
the visible light which is proportional to the intensity of these X-rays with an intensifying screen, 
and it is made as [ form / an X-ray picture / on an X ray film ] by exposing an X ray film by the 
visible light. 

[0003]X-rays are changed into the visible light which is proportional to the intensity of these X- 
rays with a fluorescent substance in recent years, The visible light is changed into an electrical 
signal using the plane sensor which comprises two or more pixels, and the X ray digital 
photographing instrument which obtains an X ray digital image is beginning to be used by 
digitizing the analog electrical signal with an analog / digital (A/D) converter. In such an X ray 
digital photographing instrument, since the defect pixel is contained in some of pixels which 
constitute a plane sensor, extracting the defect pixel and amending it is performed. There is a 
method of judging other pixels (pixel) and the pixel from which the output action differs as an 
extraction method of this defect pixel, for example to be a defect pixel. 
[0004] 
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[Problem(s) to be Solved by the Invention] However, in the conventional defect pixel extraction 
method which was mentioned above. Since it was made as [ extract / only from the picture 
information produced by applying doses, such as fixed X-rays / a defect pixel ], When the 
output action of the pixel in a plane sensor changed with each pixels, there were a case where 
the pixel which is not a defect pixel is accidentally extracted as a defect pixel, and a case 
where it was not extracted as a defect pixel although it is a defect pixel. Namely, the output 
action of the pixel on a plane sensor, Since there is a pixel which changes with each pixels and 
is not outputted at all, the pixel which outputs the always large signal in digital one or the pixel 
which outputs a mean value, etc., A defect pixel may be unable to be judged correctly and this 
results only from the picture information produced by applying a fixed dose in causing an 
erroneous decision. 

[0005]Then, this invention is having accomplished in order to remove the above-mentioned 
fault, and always being able to judge a defect pixel correctly, It aims at providing the storage 
which stored the processing step for carrying out the image processing device, the image 
processing system, the image processing method, and it which aimed at improvement in 
image quality of an outputted image so that read-out of a computer was possible. 
[0006] 

[Means for Solving the Problem]Under this purpose, the 1st invention takes a photograph by 
preceding collecting picture information, Judge a defect pixel according to a grade of 
dispersion in each pixel value of the taken image, and this defect pixel position information is 
extracted, Using this defect pixel position information, it is an image processing device which 
performs a defect pixel compensation process to described image information, a dose at the 
time of the above-mentioned photography is changed, and it has an extraction means to 
extract the above-mentioned defect pixel position information, using a taken image obtained by 
photography with each dose. 

[0007]ln the 1st above-mentioned invention, as for the 2nd invention, the above-mentioned 
extraction means extracts the above-mentioned defect pixel position information using a taken 
image which was obtained in photography with each dose as for a multiple-times line. 
[0008]The 3rd invention includes a judging means the above-mentioned extraction means 
judges whether photography with a right dose was performed with the average of arbitrary 
pixel values of an imaging range portion of the above-mentioned taken image to be in the 1st 
above-mentioned invention. 

[0009]ln the 4th invention, in the 3rd above-mentioned invention, an imaging range portion of 
the above-mentioned arbitration contains a center region portion of the above-mentioned taken 
image. 

[0010]The 5th invention judges whether photography with a right dose was performed in the 
3rd above-mentioned invention by whether the above-mentioned judging means is settled in a 
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range with the above-mentioned constant average value. 

[0011]ln the 1st above-mentioned invention, the above-mentioned photography of the 6th 
invention includes radiography. 

[0012]The 7th invention is an image processing system to which it comes to connect two or 
more apparatus so that two-way communication is possible, and, as for at least one apparatus, 
it has a function of the image processing device according to any one of claims 1 to 6 among 
two or more above-mentioned apparatus. 

[0013]The 8th invention takes a photograph by this invention preceding collecting picture 
information, A defect pixel is judged according to a grade of dispersion in each pixel value in 
the taken image, this defect pixel position information is extracted, and an image processing 
method for performing a defect pixel compensation process to described image information is 
characterized by comprising the following using this defect pixel position information: 
A dose change step which changes a dose at the time of the above-mentioned photography. 
An extraction step which extracts the above-mentioned defect pixel position information using 
a taken image obtained by photography with each dose by the above-mentioned dose change 
step. 

[0014]The 9th invention photography with each dose by the above-mentioned dose change 
step in the 8th above-mentioned invention including 1 time or a photography step performed 
two or more times the above-mentioned extraction step, A step which extracts the above- 
mentioned defect pixel position information is included using a taken image obtained by the 
above-mentioned photography step. 

[0015]The 10th invention contains a determination step the above-mentioned extraction step 
judges whether photography with a right dose was performed with the average of arbitrary 
pixel values of an imaging range portion of the above-mentioned taken image to be in the 8th 
above-mentioned invention. 

[0016]ln the 11th invention, in the 10th above-mentioned invention, an imaging range portion 
of the above-mentioned arbitration contains a center region portion of the above-mentioned 
taken image. 

[0017]The 12th invention contains a step judged for whether photography with a right dose 
was performed by whether the above-mentioned determination step is settled in a range with 
the above-mentioned constant average value in the 10th above-mentioned invention. 
[0018]ln the 8th above-mentioned invention, the above-mentioned photography of the 13th 
invention includes radiography. 

[0019]The 14th invention takes a photograph by preceding collecting picture information, 
judges a defect pixel according to a grade of dispersion in each pixel value of the taken image, 
and extracts this defect pixel position information, Using this defect pixel position information, it 
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is the storage which stored a processing step for performing a defect pixel compensation 
process to described image information so that read-out of a computer was possible, and the 
above-mentioned processing step contains each step of the image processing method 
according to any one of claims 8 to 13. 
[0020] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described using a 
drawing. 

[0021]This invention is applied to the X-ray picture photographing instrument 100 as shown in 
drawing 1 , for example. This X-ray picture photographing instrument 1 00 is provided with the 
following. 

X-ray tube 101 which generates X-rays. 
The X ray diaphragm 1 02 of X-ray tube 101. 

The individual image sensor (plane sensor) 107 with which the X-rays from X-ray tube 101 
enter. 

The grid 104 and the scintillator 106 which were provided between X-ray tube 101 and the 
individual image sensor 107, A/D converter 108 which outputs the output of the individual 
image sensor 107 as a digital image signal, the image reading part 109 which performs various 
processings to the digital image signal from A/D converter 108, and performs a screen-display 
output etc., and the X ray generation control section 126 which controls generating of the X- 
rays in X-ray tube 1 01 . 

[0022]The image reading control section 110 which performs the various processings for which 
the image reading part 109 includes the motion control and the picture correction processing 
mentioned later of the individual image sensor 107 and X ray generation control-section 126 
grade, RAM1 1 1 which various data etc. are memorized and is used also as operating, 
ROM1 12 in which various processing programs etc. which are executed with this device are 
stored, LAN/I F1 13 which is an interface part with an external network (here, referred to as 
"LAN"), DISK/IF114 which is an interface part with an external portable medium recorder, 
NVRAM1 15 which is non-volatile RAM, and the nonvolatile memory sections 116, such as a 
hard disk, It is connected via the bus 119 and the user interface (IF) part 117 and CPU1 18 
which execute the processing program of ROM1 12 and manage the motion control of the 
whole device have composition which carries out data transfer mutually. The exposure button 
125 is formed in the image reading part 109, and the output of this exposure button 125 is 
made as [ supply / because the image reading control section 110 carries out switching control 
of the exposure permission switch 124 / the X ray generation control section 126 ]. The final 
controlling elements 121, such as the display 120 of CRT etc., a keyboard, a mouse, are 
connected to user IF part 117. 
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[0023][A series of operations of the X-ray picture photographing instrument 100] 
[0024]First, an operator arranges the photographic subject 103 to photo between the solid 
state image pickup device 107 and X-ray tube 101. Next, an operator makes the preparations 
for taking a photograph using the final controlling element 121. For example, the 
photographing part of the photographic subject 103 is chosen by the final controlling element 
121. This operation information is incorporated in the image reading part 109 via the user 
interface 117. 

[0025]After the photography preparation by the above operators is completed, in the image 
reading part 1 09 the image reading control section 1 1 0, It prepares so that the solid state 
image pickup device 107 may be in the state (state which can image the X-rays from X-ray 
tube 102) where the image input of the photographic subject 103 may occur any time, by 
applying voltage to the solid state image pickup device 107 using a solid state image pickup 
device driving control signal. 

[0026]Next, an operator extracts using the diaphragm directions part (not shown) of the final 
controlling element 121 , and adjusts quantity so that a part to like to photo the photographic 
subject 103 may go into a photographing area. The control information of this amount of 
diaphragms is incorporated in the image reading part 109 via the user interface 117. 
[0027]ln the image reading part 109, the image reading control section 110 supplies the 
diaphragm signal 2 based on the amount control information of diaphragms from the user 
interface 1 17 to the X ray generation control section 126. The X ray generation control section 
126 supplies the diaphragm signal 3 based on the diaphragm signal 2 from the image reading 
control section 1 10 to the X ray diaphragm 102. Thereby, the X ray diaphragm 102 opens and 
closes. 

[0028]Here, the X ray diaphragm 102 is a rectangle. Each opening and closing amount of both 
the sliding direction and the longitudinal direction is made possible by regulation with the 
diaphragm signal 3 from the X ray generation control section 126. The suitable exposure by 
the X ray diaphragm 102 over the part of the photographic subject 103 directed by the operator 
is made as [ adjust / it / according to a lamp light ]. 

[0029]Next, an operator operates the exposure button 125. This exposure button 125 serves 
as a trigger which generates X-rays in X-ray tube 101 , and generates the exposure signal 1 by 
being operated from an operator (button depression). The exposure signal 1 generated from 
the exposure button 125 is once supplied to the image reading control section 1 10 in the 
image reading part 109. After checking whether the image reading control section 110 which 
received this is in the state where it can image if the solid state image pickup device 107 
receives the X-rays from X-ray tube 101 in the state of the drive notification signal which the 
individual image sensor 107 generates, an exposure enabling signal is generated to the 
exposure permission switch 124. This exposure enabling signal makes the exposure 
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permission switch 124 one, and makes the exposure signal 2 over the X ray generation control 
section 126 flow through the exposure signal 1 generated from the exposure button 125. 
Suppose an exposure signal that the switch called the second switch of the exposure button 
125 is used. 

[0030]The X ray generation control section 126 generates the exposure signal 3 to X-ray tube 
1 01 , as soon as preparation of the X ray generation of X-ray tube 1 01 is completed according 
to the exposure signal 2 generated as mentioned above. Thereby, X-rays occur from X-ray 
tube 101. 

[0031]On the other hand, after receiving the above exposure, the X-rays of X-ray tube 101, 
The photographic subject 103, the grid 104, and the scintillator 106 are penetrated one by one, 
and as a transmitted light image of the photographic subject 103, on the imaging surface of the 
solid state image pickup device 107, image formation is carried out and it is outputted from the 
individual image sensor 107 as a picture signal by the photoelectric conversion in the individual 
image sensor 107. A/D converter 108 digitizes the picture signal which is an output of the 
individual image sensor 107, and supplies it to the image reading part 109 by making it into a 
digital image signal. 

[0032]The image reading part 109 once develops the digital image signal from A/D converter 
108 on RAM1 11, performs various processings including the picture correction processing 
later mentioned by the image reading control section 110, carries out a screen display of it on 
the display 120, or outputs it on a film. Such motion control is performed by CPU 1 18. 
[0033][Picture correction processing composition in the X-ray picture photographing instrument 
100] 

[0034]First, in the X-ray picture photographing instrument 100, calibration photography is 
performed, for example. This calibration photography is performing operation for the 
information gathering for picture proofreading (amendment) usually performed in advance of 
photography, Usually, it is a photographing system with which work (henceforth "calibration 
work") with collecting the pixel gain information for performing pixel gain correcting to the 
picture at the time of photography (henceforth a "photography student picture") and collecting 
the position information on a defect pixel is done. In calibration photography, it is made as 
[ collect / photography carries out two or more times and / by this / average information ]. While 
it is possible at this time how many times photography is repeated by one calibration work 
even if it sets up beforehand, and the operator repeats photography, it is made as [ consider / 
as the last photography / photography of hope ]. Therefore, in order to collect the pixel gain 
information and defect pixel position information which are used for picture correction 
processing, As processing (processing in front of actual photography) of the preceding 
paragraph story to photo, in the state of placing no photographic subjects. Photography which 
becomes per about 2048 gradation is performed among 4096 gradation on the imaging 
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surface (sensor face) of the individual image sensor (henceforth a "plane sensor") 107 (for 
example, the output of 256x256 pixels of centers). The picture information (henceforth "dark 
current picture information") obtained by this photography is collected automatically. 
[0035]Then, the image reading control section 1 10 is provided with the picture amendment part 
200 as shown in drawing 2 , for example. The picture amendment part 200 is provided with the 
following. 

The dark current subtraction part 201 which subtracts the dark current picture information 
collected just before this photography from the photography student picture information 
obtained by the usual photographing operation as shown in above-mentioned drawing 2 . 
The initial-defects amendment part 202 which performs error correction processing to the 
picture information from the dark current subtraction part 201 using the initial-defects position 
information beforehand collected at the time of factory shipments, etc. 
The picture check part 203 which checks the appropriateness of the initial-defects correction 
picture obtained in the initial-defects amendment part 202. 

The pixel gain information adder unit 205 which integrates the initial-defects correction picture 
for every photography obtained in the initial-defects amendment part 202 based on the 
checked result in the picture check part 203, The pixel gain information temporary storage part 
206 for storing temporarily the information under processing by the pixel gain information 
adder unit 205, and the pixel gain information attaching part 207 for saving the processing 
result in the pixel gain information adder unit 205. 
The picture amendment part 200 is provided with the following. 

The defect position extraction part 204 which extracts the position information on the defect 
pixel which increased at the user point using the initial-defects correction picture information 
acquired in the initial-defects amendment part 202. 

The defect position synchronizer 208 which compounds the defect pixel position information 
for every photography obtained by the defect position extraction part 204. 
The defect position information temporary storage part 209 for storing temporarily the 
information under processing by the defect position synchronizer 208. 

The increase defect position information attaching part 212 for saving the processing result in 
the defect position synchronizer 208, The increase defect pixel obtained by the defect position 
synchronizer 208, the initial-defects position synchronizer 210 which compounds the above- 
mentioned initial-defects position information, and the defect position information attaching part 
211 for saving the processing result in the initial-defects position synchronizer 210. 
As each storage parts store mentioned above and an attaching part, the nonvolatile memory 
section 116 (refer to above-mentioned drawing 1 ) is used, for example. 
[0036]ln the above picture amendment parts 200, the dark current subtraction part 201 
performs a dark current compensation process first by subtracting dark current picture 
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information from photography student picture information. The initial-defects amendment part 
202 performs the defect pixel compensation process using the initial-defects position 
information beforehand collected in the time of factory shipments, etc. to the picture 
information obtained by the dark current subtraction part 201. this compensation process — a 
result - obtaining - having had - a picture - it is called initial-defects correction picture." 
[0037]The picture check part 203 judges whether the output of plane sensor 107 center 
becomes per about 2048 gradation among 4096 gradation using the initial-defects correction 
picture information from the initial-defects amendment part 202. The plane sensor 107 here is 
2688x2688 pixels (pixel), and, as for the picture check part 203, in X dose in calibration 
photography, **** judges whether it is no with the pixel average value of 256x256 picture 
element parts of the center of the plane sensor 107. For example, when the pixel average 
value of a sensor center portion is 1500 or more and less than 2500, it judges that X dose in 
calibration photography is suitable, and when other, it is judged that it is unsuitable. By the 
picture check part 203, when it is judged that X dose in calibration photography is unsuitable, 
the photography at this time is canceled and display 120 grade is given redoing photography 
again via the user interface part 117. Thereby, an operator recognizes photography again and 
performs calibration photography again. 

[0038]When X dose in calibration photography is judged to be suitable by the picture check 
part 203, the pixel gain information adder unit 205 integrates the initial-defects correction 
picture information for every [ from the initial-defects amendment part 202 ] photography. 
[0039]Concrete first, when it is the first photography under calibration work, 100 million copies 
of accounts once memorize the initial-defects correction picture received from the initial- 
defects amendment part 202 to 206 as pixel gain information as it is temporarily [ pixel gain 
information ]. 

[0040](when it is not the first photography under calibration work (i.e., when it is photography 
of the 2nd henceforth), and when). The information memorized by the pixel gain information 
temporary storage part 206 and the initial-defects correction picture received from the initial- 
defects amendment part 202 are added for every pixel, and the added result is again 
memorized to the pixel gain information temporary storage part 206. 
[0041]When it is photography of the last under calibration work, The average value of pixel 
gain information is computed by adding the information memorized by the pixel gain 
information temporary storage part 206 and the initial-defects correction picture received from 
the initial-defects amendment part 202 for every pixel, and doing division of the added result by 
the number of times of photography. And the computed result is memorized to the pixel gain 
information attaching part 207. 

[0042]When calibration photography is 1 time, the pixel gain information once then collected to 
the pixel gain information temporary storage part 206 serves as treatment equivalent to the 
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pixel gain information attaching part 207 being passed as it is. Since the information in the 
pixel gain information attaching part 207 is usually needed in the case of photography, the 
nonvolatile storage medium is used as the pixel gain information attaching part 207. 
[0043]On the other hand, the initial-defects correction picture obtained in the initial-defects 
amendment part 202 is supplied also to the defect position extraction part 204. The initial- 
defects correction picture supplied to this defect position extraction part 204 is in the state 
amended about the defect image (initial-defects picture) beforehand investigated on the 
occasion of [ at the time of factory shipments ]. Then, the defect position extraction part 204 
extracts the position information on the defect pixel which increased at the user point. The 
details about a defective extraction algorithm for this are mentioned later. 
[0044]The defect position synchronizer 208 compounds the defect pixel position information for 
every photography obtained by the defect position extraction part 204. 

[0045]Concrete first, when it is the first photography under calibration work, 100 million copies 
of accounts once memorize the defect pixel position information from the defect position 
extraction part 204 to 209 as defect pixel information as it is temporarily [ defect position 
information ] temporarily. Here, in the defect position information temporary storage part 209, it 
has a mechanism (henceforth "the number-of-times memory mechanisms of a judgment") in 
which the judged number of times which is a defect pixel is memorizable to each pixel, and is 
made as [ add / to the number of times of a judgment / "1" ] to the pixel judged to be a defect 
pixel. Therefore, "1" is set to the pixel judged in this case to be a defect pixel. 
[0046](when it is not the first photography under calibration work (i.e., when it is photography 
of the 2nd henceforth), and when). The information memorized by the defect position 
information temporary storage part 209 and the defect pixel position information from the 
defect position extraction part 204 are compounded, and the synthesized result is again 
memorized to the defect position information temporary storage part 209. At this time, "1" is 
added to that number of times of a judgment to the pixel judged to be a defect pixel by the 
number-of-times memory mechanisms of a judgment mentioned above in the defect position 
information temporary storage part 209. 

[0047]When it is photography of the last under calibration work, Compound the information 
memorized by the defect position information temporary storage part 209 and the defect pixel 
position information from the defect position extraction part 204, and it memorizes to the 
increase defect position information attaching part 212 by making the synthesized result into 
increase defect pixel position information, and the initial-defects position synchronizer 21 1 is 
supplied. Only when that added result exceeds the number of times of a defective judging set 
up beforehand after "1" is added to that number of times of a judgment to the pixel judged to 
be a defect pixel by the number-of-times memory mechanisms of a judgment mentioned above 
at this time, that pixel is treated as a defect pixel. For example, generally, since calibration 
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photography performs about 4 times, the number of times of a defective judging in such a case 
sets up "2" which is a value of the half of the number of times of photography (below a decimal 
point omits). Therefore, the pixel exceeding 2 times judged 3 times or 4 times to be a defect 
pixel is become final and conclusive with a defect pixel in this case. The initial-defects position 
synchronizer 211 compounds the initial-defects position information beforehand collected in 
the time of factory shipments, etc., and the increase defect pixel position information from the 
defect position synchronizer 208, and memorizes the synthesized result to the defect position 
information attaching part 21 1. 

[0048]lt becomes treatment equivalent to the defect position information for which calibration 
photography was collected when the number of times of a judgment of a pixel was "0" at once 
being passed to the defect position information attaching part 21 1 as it is. 
[0049]The pixel gain information held as mentioned above at the pixel gain information 
attaching part 207 and the defect pixel position information held at the defect position 
information attaching part 211 are used for the pixel gain correcting processing in the time of 
the usual photography mentioned later, and a defect pixel compensation process. 
[0050][The defective pixel position extraction algorithm performed by the defect position 
extraction part 204] 

[0051]The selection of two or more algorithms, such as method (1 ) - (3) explained below, of a 
defective pixel position extraction algorithm here is attained, and it is made as [ set / what was 
chosen from these algorithms / beforehand / to the X-ray picture photographing instrument 
100 ]. The defective pixel position extraction algorithm here is made as [ be / also when 
acquiring initial defective pixel position information / available ] at the time of factory shipments, 
for example. 

[0052](Method 1) This algorithm is shown by the key map of drawing 3 , and the flow chart of 

drawing 4 . 

[0053]First, let the upper left of the field on a sensor face be a start pixel of the object picture 
element Pij (Step S301). Next, from the initial-defects pixel correction picture obtained in the 
initial-defects amendment part 202, an average of A and the standard deviation sigma of all 
the pixels are computed, and the magnification N beforehand specified as this standard 
deviation sigma is integrated (Step S302). Next, the absolute value of the object picture 
element Pij, and all the pixel an average of A differences distinguishes whether it is larger than 
the above-mentioned integrated result (Step S303). In the case of an "absolute value > 
integrated result", the object picture element Pij is become final and conclusive with a defect 
pixel as a result of this distinction (Step S304). Then, it progresses to the following step S305. 
On the other hand, in not being an "absolute value > integrated result", it progresses to Step 
S305 as it is. In Step S305, it distinguishes that it was finished whether performing processing 
from Step S303 to all the pixels of the field on a sensor face, When not having yet ended, the 
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object picture element Pij is advanced to the following pixel (Step S306), and it returns to Step 
S303, and repeat execution of the subsequent processing steps is carried out. And when 
finishing performing processing from Step S303 to all the pixels of the field on a sensor face, it 
becomes this end of processing. 

[0054]namely, - this algorithm - |Pij-A(all the pixels) |>sigma(all the pixels) xNPij : Object 
picture element A(all the pixels):all pixel average sigma(all the pixels):all standard deviation 
[ pixel ] N : specification - magnification - the object picture element Pij which has a relation is 
judged to be a defect pixel. When picture shading exists in the case of roentgenography, for 
this shading, although it is not a defect pixel, an output value decreases, and it may be judged 
as a defect pixel. For this reason, as for this algorithm, it is preferred to use, when high-speed 
shading has little calculation time. 

[0055](Method 2) This algorithm is shown by the key map of drawing 5 , and the flow chart of 
drawing 6 . First, although the defect pixel is judged based on an average of A and the 
standard deviation sigma of all the pixels on a sensor face (method 1) at having mentioned 
above, in this algorithm, a defect pixel is judged based on the standard deviation near the 
object picture element Pij (for example, the average of 256x256 pixels of the circumference). 
[0056]That is, let the upper left of the field on a sensor face be a start pixel of the object picture 
element Pij first (Step S31 1). Next, an average of A and standard deviation sigmaij 256x256 
pixels near the object picture element Pij are computed from the initial-defects correction 
picture obtained in the initial-defects amendment part 202, and the magnification N beforehand 
specified as this standard deviation sigmaij is integrated (Step S312). Next, the absolute value 
of the difference of the object picture element Pij and the total pixel average Aij 256x256 pixels 
near the object picture element Pij distinguishes whether it is larger than the above-mentioned 
integrated result (Step S313). In the case of an "absolute value > integrated result", the object 
picture element Pij is become final and conclusive with a defect pixel as a result of this 
distinction (Step S314). Then, it progresses to the following step S315. On the other hand, in 
not being an "absolute value > integrated result", it progresses to Step S315 as it is. In Step 
S315, it distinguishes that it was finished whether performing processing from Step S312 to all 
the pixels of the field on a sensor face, When not having yet ended, the object picture element 
Pij is advanced to the following pixel (Step S316), and it returns to Step S312, and repeat 
execution of the subsequent processing steps is carried out. And when finishing performing 
processing from Step S312 to all the pixels of the field on a sensor face, it becomes this end of 
processing. 

[0057]According to these above algorithms, the influence by shading by roentgenography 
decreases and a more exact defect pixel can be judged. As shown in drawing 7 for example, 
when there are two or more A/D converters of picture read-out from a plane sensor, dispersion 
in an A/D converter is sometimes large. In this case, when a rectangular area is taken soon so 
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that two A/D converters may be straddled, if the output of an A/D converter is small, it may be 
accidentally judged as a defect pixel owing to, for example. For this reason, the used plane 
sensor is a small sensor and, as for this algorithm, using, when there is only one A/D converter 
is preferred. 

[0058](Method 3) This algorithm is shown by the key map of drawing 7 , and the flow chart of 
drawing 8 . It divides in a band and is ** so that the transverse direction of the field of a sensor 
face may be divided in a band according to A/D converter 108 of picture read-out from the 
plane sensor 107 and an X ray shading characteristic may be abolished more also for a 
lengthwise direction in this algorithm. Thus, it is in every direction, the field on a sensor face is 
divided in the shape of a go board, and the algorithm mentioned above for the inside of the 
rectangular area where the object picture element Pij exists (method 1) is performed. 
[0059]That is, let first the rectangular area where it was divided at the upper left of the field on 
a sensor face be an object rectangular area (Step S321). Next, let the upper left of the above- 
mentioned object rectangular area be a start pixel of the object picture element Pij (Step 
S322). Next, from the initial-defects correction picture obtained in the initial-defects 
amendment part 202, an average of A and standard deviation sigmaij of the above-mentioned 
object rectangular area are computed, and the magnification N beforehand specified as this 
standard deviation sigmaij is integrated (Step S323). Next, the absolute value of the object 
picture element Pij, and all the pixel an average of A differences distinguishes whether it is 
larger than the above-mentioned integrated result (Step S324). In the case of an "absolute 
value > integrated result", the object picture element Pij is become final and conclusive with a 
defect pixel as a result of this distinction (Step S325). Then, it progresses to the following step 
S326. On the other hand, in not being an "absolute value > integrated result", it progresses to 
Step S326 as it is. In Step S326, it distinguishes that it was finished whether performing 
processing from Step S324 to all the pixels of the above-mentioned object rectangular area, 
When not having yet ended, the object picture element Pij is advanced to the following pixel 
(Step S327), and it returns to Step S324, and repeat execution of the processing step is 
carried out henceforth. If it finishes performing processing from Step S324 to all the pixels of 
the above-mentioned object rectangular area, the above-mentioned object rectangular area 
will be advanced to the next rectangular area (Step S328). And it distinguishes that it was 
finished whether performing processing from Step S322 to all the rectangular areas of a 
sensor area (Step S329), when not having yet ended, it returns to Step S322, and repeat 
execution of the subsequent processing steps is carried out. When finishing performing 
processing from Step S322 to all the rectangular areas of a sensor area, it becomes this end of 
processing. 

[0060] According to these above algorithms, even when there are two or more A/D converters, 
a more exact defect pixel can be judged. Even when two or more plane sensors with a small 
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area are put together and constitute a large plane sensor especially, by considering the 
boundary line of the combination of a plane sensor as a pause, it is in every direction and a 
more exact defect pixel can be judged by dividing a sensor area. Since the influence by 
shading by roentgenography decreases and it is not necessary to follow the combination of an 
A/D converter or a sensor in this algorithm, it is possible to use for various composition 
regardless of composition. 

[0061][Defective pixel position extraction while changing X dose] 

[0062]First, the output action of the pixel generally obtained from a plane sensor, The pixel 
which is not outputted at all and the pixel which outputs the always large signal in digital one, 
There are a pixel etc. which output a mean value and there is a case where the output value 
as a defect pixel will be included during the output of a plane sensor among the digital 
gradation 4096 which was mentioned above by the photography which aimed at per 2000 
gradation. 

[0063]So, as shown in the flow chart of drawing 9 , X dose (exposure dose) is changed 
variously, calibration photography with each X dose which was mentioned above is performed, 
and defect pixel position information is collected here. 

[0064]Namely, the number of times Nl (low) of photography in X dose from which the average 
of 256x256 pixels of the center of the plane sensor 1 07 serves as the range of 500 to 1 000 
gradation first (number of times of photography permission), Several Nm (mid) of photography 
times in X dose which serves as the range of 1500 to 2500 gradation, and the number of times 
Nh (high) of photography in X dose which serves as the range of 3000 to 3500 gradation are 
set up, respectively (Step S401). Here, since it has set to Nl=4, Nm=4, and Nh=4, photography 
with X dose from which the average of 256x256 pixels of the center of the plane sensor 107 
serves as the range of 500 to 1000 gradation A 4 times line crack, Photography with X dose 
from which photography with X dose which serves as the range of 1500 to 2500 gradation 
serves as the range of a line crack and 3000 to 3500 gradation 4 times will be performed 4 
times. 

[0065]Next, extraction of a defective pixel position which was mentioned above is performed 
by the number of times shown by Nl to the picture information obtained by photography with X 
dose from which the average of 256x256 pixels of the center of the plane sensor 107 serves 
as the range of 500 to 1000 gradation (Step S402). Next, a part for the number of times shown 
by Nm in extraction of a defective pixel position which was mentioned above is performed to 
the picture information obtained by photography with X dose from which the average of 
256x256 pixels of the center of the plane sensor 107 serves as the range of 1500 to 2500 
gradation. At this time, collection of pixel gain information is also performed by the number of 
times shown by Nm (Step S403). Next, extraction of a defective pixel position which was 
mentioned above is performed by the number of times shown by Nh to the picture information 
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obtained by photography with X dose from which the average of 256x256 pixels of the center 
of the plane sensor 1 07 serves as the range of 3000 to 3500 gradation (Step S404). 
[0066] Although the defective pixel position extraction at the above-mentioned steps S402- 
S404 can use any defective pixel position extraction algorithm of - (method 1) (method 3) 
mentioned above with environment, such as a sensor kind to be used, Since an important 
point differs in exposure intensity, when a photograph is taken with a lower exposure dose, it is 
a point which the pixel which maintains an intermediate floor tone comparatively as a defect 
pixel can catch as a defect pixel since the absolute value of the difference of a defect pixel and 
a total pixel average separates more greatly than the value which integrated the magnification 
beforehand specified as standard deviation. By therefore, the thing for which a defective pixel 
position is extracted changing X dose variously as mentioned above. Since that from which it 
separated greatly from dispersion in the output of the plane sensor 107 in photography with 
each X dose will be become final and conclusive with a defect pixel, An output action can 
judge a defect pixel correctly also to the pixel which is not outputted at all, the pixel which 
outputs the always large signal in digital one, the pixel which outputs a mean value, etc. 
[0067]When X dose serves as values other than each range, the photography turns into re- 
photography. 

[0068][Pixel gain correcting processing and defect pixel compensation process composition] 
[0069]lf it finishes collecting defect pixel position information and pixel gain information as it 
explained using above-mentioned drawing 2 - drawing 8 , in the time of photography, the pixel 
gain correcting processing and the defect pixel compensation process using those information 
will usually be performed. For this reason, the picture amendment part 200 shown in above- 
mentioned drawing 2 , For example, the pixel gain correcting part 221 which performs a pixel 
compensation process using the pixel gain information held at the pixel gain information 
attaching part 207 as shown in drawing 10 , It has composition further provided with the defect 
pixel assistant positive part 222 which performs a defect pixel compensation process using the 
defect pixel position information held at the output and the defect position information attaching 
part 21 1 of the pixel gain correcting part 221 . 

[0070]First, the pixel gain correcting part 221 performs the pixel compensation process using 
the pixel gain information on the pixel gain information attaching part 207 to the photography 
student picture information usually obtained by photography, having the pixel (input pixel) Pij of 
photography student picture information first, with pixel gain correcting processing here, so that 
the center section of the picture may become about 1 .0 about pixel gain information — Nij=Pij/ 
(average of 256x256 pixels of picture center sections) 

It normalizes by the becoming formula and the normalized pixel gain information Nij is 
acquired. 

[0071 ]And as shown in the formula as for which Oij=Pij/Nij becomes, division of the input pixel 
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Pij is done for the pixel gain information Nij that the pixel was normalized, and the value (pixel 
gain correcting value) Oij by which the pixel gain was amended is obtained. 
[0072]What clipping was carried out and overflowed the above-mentioned pixel gain correcting 
value Oij so that a calculation result might serve as 4095 gradation serves as 4095 gradation. 
Here, it is Log(Oij) =Log(Pij)-Log (Nij). 

It is made as [ carry / by letting pass and subtracting a Log table with the becoming Log 
computing equation ]. And the output value of this result is made as [ return / to "Oij" / using an 
exponent table ]. 

[0073]Here, when performing the above pixel gain correcting processings, about a defect pixel, 
the above-mentioned calculation outputs the value which is completely meaningless. This is 
because the photography student picture inputted and the pixel gain information held at the 
pixel gain information attaching part 209 as mentioned above are meaningless values about a 
defect pixel. However, since amendment is made about a defect pixel portion by the defect 
pixel compensation process in the defect pixel assistant positive part 222 performed following 
on pixel gain correcting processing, the taken image in which the pixel gain and the defect 
pixel were amended can be obtained. For example, the defect pixel assistant positive part 222 
receives the picture information after the pixel gain correcting processing obtained in the pixel 
gain correcting part 221 , The defect pixel position information on the defect position 
information attaching part 21 1 (the defect pixel position information which increased at the user 
point is included) performs the compensation process of addressing the average value of the 
pixel around a defect pixel to this defect pixel value. Therefore, the taken image obtained 
eventually turns into a high-definition picture by which the pixel gain and the defect pixel were 
amended after the defect pixel compensation process in the defect pixel assistant positive part 
222. Since the pixel gain information mentioned above contains the defect pixel which 
increased at the user point, If defect pixel extracting processing in this embodiment is 
performed when only pixel gain information can be obtained, it is possible to extract certainly 
the defect pixel which increased at the user point, and it is convenient also from the field of 
service. 

[0074]By this embodiment, in order to carry out more easily, and in order to give explanation 
simpler, realization with software was shown, but it is possible not only this but to realize by 
hardware. In this case, processing can be performed more at a high speed. 
[0075]ln this embodiment, although this invention was applied to roentgenography, not only 
this but the thing to apply to other photography, for example, the photography using visible 
light, etc., is possible. 

[0076]The purpose of this invention the storage which memorized the program code of the 
software which realizes the host of an embodiment and the function of a terminal which were 
mentioned above, It cannot be overemphasized that it is attained, also when a system or a 
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device is supplied and the computer (or CPU and MPU) of the system or a device reads and 
executes the program code stored in the storage. In this case, the program code itself read 
from the storage will realize the function of this embodiment, and the storage which memorized 
that program code will constitute this invention. As a storage for supplying a program code, 
ROM, a floppy disk, a hard disk, an optical disc, a magneto-optical disc, CD-ROM, CD-R, 
magnetic tape, a nonvolatile memory card, etc. can be used. By executing the program code 
which the computer read, It cannot be overemphasized that it is contained also when the 
function of this embodiment is not only realized, but it performs a part or all of processing that 
OS etc. which are working on a computer are actual, based on directions of the program code 
and the function of this embodiment is realized by the processing. After the program code read 
from the storage was written in the memory with which the function expansion unit connected 
to the expanded-function board inserted in the computer or the computer is equipped, It cannot 
be overemphasized that it is contained also when a part or all of processing that CPU etc. with 
which the expansion board and function expansion unit are equipped are actual is performed 
based on directions of the program code and the function of this embodiment is realized by the 
processing. 
[0077] 

[Effect of the lnvention]As explained above, when defect pixel position information is extracted 
with this invention based on the taken image obtained by photography (radiography etc.), for 
example, From the grade (grade of dispersion in the output value of each pixel of the image 
sensor (plane sensor) used in order to collect picture information) of dispersion in each pixel 
value of the taken image which changed variously the doses at the time of the photography 
(dose of radiation etc.), and was obtained by photography with each dose. Defect pixel position 
information is extracted by judging that from which it separated greatly to be a defect pixel etc. 
It may be made for the taken image obtained by a multiple-times deed and it in photography 
with an object dose to extract a defective pixel position for every photography in each dose at 
this time. It may be made to judge whether the exposure is correctly performed by whether the 
average value of the pixel of fields, such as a center portion of a taken image, is settled in the 
fixed range, with constituting in this way, the output action of the pixel in a plane sensor 
changes with each pixels (the pixel which is not outputted at all.) An exact defect pixel can 
always be judged to all the pixels, without the case where it is said that a defect pixel cannot 
be judged by what a pixel which outputs the always large signal in digital one, or a pixel which 
outputs a mean value is arising. Therefore, according to this invention, since a defect pixel can 
always be judged correctly and defective pixel correction can be performed using this exact 
decision result, a high-definition taken image can be obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing the composition of the X-ray picture photographing 
instrument which applied this invention. 

[Drawing 2] lt is a block diagram showing the composition of the picture amendment part of the 
image reading control section of the above-mentioned X-ray picture photographing instrument. 
[Drawing 3] In a described image amendment part, it is a figure for explaining an example 
(method 1) of defective pixel position extracting processing. 

[Drawing 4] lt is a flow chart for explaining the above-mentioned defective pixel position 
extracting processing (method 1). 

[Drawing 5] ln a described image amendment part, it is a figure for explaining an example 
(method 2) of defective pixel position extracting processing. 

[Drawing 6] lt is a flow chart for explaining the above-mentioned defective pixel position 
extracting processing (method 2). 

[Drawing 7] ln a described image amendment part, it is a figure for explaining an example 
(method 3) of defective pixel position extracting processing. 

[Drawing 8] lt is a flow chart for explaining the above-mentioned defective pixel position 
extracting processing (method 3). 

[Drawing 9] ln a described image amendment part, it is a flow chart for explaining defective 
pixel position extracting processing while changing X dose. 

[Drawing 10] ln a described image amendment part, it is a block diagram showing the 

composition of pixel gain correcting processing and a defect pixel compensation process. 

[Description of Notations] 

100 X image photographing apparatus 

118 CPU 

110 Image reading control section 
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200 Picture amendment part 

201 Dark current subtraction part 

202 Initial-defects amendment part 

203 Picture check part 

204 Defect position extraction part 

205 Pixel gain information adder unit 

206 Pixel gain information temporary storage part 

207 Pixel gain information attaching part 

208 Defect position synchronizer 

209 Defect position information temporary storage part 

210 Initial-defects position synchronizer 

21 1 Defect position information attaching part 

212 Increase defect position information attaching part 

221 Pixel gain correcting part 

222 Defect pixel assistant positive part 



[Translation done.] 
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[Drawing 7] 
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[Drawing 9] 
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[Drawing 10] 
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(2) 1^2 0 0 1 -42 7 

2 

ff.*©iB«««ai5»©iii«ia©-spj*i{c «t'j . m l i »mw 

c 4 4 -r st*^ 8 mxomm tmxm. 
immi n ±ffiffift©Bi*««»*H*. ±iaa«B 

H«©**«iS»»££tr C 4 *W*4-r 1 0 

i5»©«iflii«ra^a. 

[«*ia i 2 3 ±ieffiE*7- » ±ia-v-^fii^- 

io 4 4 -r s M^qi i o imoim&wm-fim, 
mum i 3 3 ±iaat»«. aw^is^^^o c 4 * 
«ik 4 -r 4 a#a 8 ms&>m&mmft&. 
11mm 1 4 3 mmimzivimTzicifc&i-am*: 

fTi>, ^©»«Jiii^©^iii3Rfii©tf e>-^*©fi®tcj: 0 

PiWsS{iSt»«*ffl^-c, ±iaa«t»$Ric^LrX|!Siii 
3R*iE»a*ff9fc»©«ffix-f-!?^%, 3>f^-^ 

ileum* f- v y'te, nmm8 - 1 3 ©Mti*^cia*s© 
20 m&umxmv&x t v -y^ts c 4 *wm.t-t siaw 

[2&IB©s£NB&S&iSI§3 
[0 00 1 3 

;m«i*ii«©WRrfli(S3n*^ffl-fe>^«cj: ojr* 

a. M^saffl^ffi. at>'-en*ni!fg-r-5./cfc©^axf- 

30 -r-s4>©-c*4o 
[00023 

c«e*©R*3 se*<fc ifj®ite4x^H7 ^ 

Jl/A*ffl^*5-ti-Cffll->47 ^ ;UA^ ^ ->ixX-r-A 
(CcfcO. ES^»r^Se ! )4^-4X^»iJ^ct<ff^nr 
±ia©^X7-At;». M^?rjiifttfcX«i (tft 
^i*©|^g|5tt$R?rS^) lf.®ffi(Cj:^rigX|g©^« 

40 [0 0 0 3 3 ifc. fi^r-«. x^M^tCcfc^rig 

xm©*a[«:jt«ufcnita*K:stftL/. *©nja3t*a 
^©Bi3Rr»fiS?n4^ffii2>-9-*fflc^r*Mfi#{c^: 
J^L. ■e©r^-ciyw*«5lM#*T^a* f /'? r -/^f 
;u (A/D) ^S(cj:orf i -/^^JHLt-4c4r. 

g-C«. 3pffl42>-y%«fiS-r4H3R©aio*»K:»XPBDi 

*j5*s*n-ci»4/c». -e©^BB*%aiaii/r. -en 



3 

& o -c c » 4 mm zxfmmm t mm? 5 * s . 

[0 00 4] 

fc«t^«c8e3|E0XKiiil*«ia55rft-Ctt. -m©x*§??© 
J^«*^Tf#6tifciB«Wf«©*39»6XBBlii3R®» 

xmmmx#>z><Dt,cxmmmt oxmmsn^m^ 

$>~>tt 0 -r&fr^, ¥ffi-te >1t_hr©H0R©HtfM£*b 

fcajc&Stifcfcor. ^Kiii3Ro*!Be**fcjE«[fcff 

[0 00 6] 

[l*j!a£ft?&TS/ca?>©^|g] m^&gaTRCte^r. 

[0007] mzvmmz.. ±tam 1 ©^icfc^r. 
±iBjaa?s«> *ti^ti<DmMmx<Dm&zmi&m'rt 
^xm ztittmmmm&m i >r , ±Mxm mmasmn 

[0008] m3(o&mz, ±esi 1 ©^wjcfao-c. 

[0 00 9] H4<D^BJ«, ±ia»3©^K4sl^r. 

[0010] »5©^«. ±S2JH3©lfiW«C*jC»r. 
JJE*«e*gK4. iE^ff**— 5e©«HtCJR* o r t » 
<fc or. iE LI »JH9#«-C©flHe*ttf to*ifc*> 

*#ijiw-r * c i * i -r 4 . 

[0 0 1 1 ] 3&6©W!&tt. ±ffiJUl©«Wtc*J(.*r. 

[0012] ^7©^it a^©«^tasiiff ojfig 



(3) ^2 0 0 1 -42 7 

4 

icmmzftxte&m&temisZT-AXfo-ix. ±Ettt$ 
©lis© 5 ^4>& < t h i o©«s«. mourn i - 6 © 

f5Iti3&>tcgBtt©iiiffc.«ii^acD«M6*wr 4 c £ 
[0013] *8©»9Jtt. a«flHH*JRIR-r4K3fca; 

■?xm&zm\ zvffi&wfoxv&mmmoiz^z 
©gate <£ *j xmmm^m. l -cis^RgH^&amfR^ 

*f l -c^p@ni#ffliEftaii*tf ^ fc»©a«W8Jsari£r * 
io or. ±E»fKB$©M««£^MT£M*fS^Sxf- 

yt . ±ibmws^hxt- ? 7-(c xzzti-etKDimm 
xo^nmicxmhti^tmmm^mi^x. ±Mxmmm 

[0 0 14] I9©», ±IBJd8©«WKfci,>r. 

_hiefi8««*e^f - » ^'fc<±:-s-eti-e^©M*f»r©» 
k*. lBXttaastTsaue*^*^*^. ±ia» 

20 yzt;t*c.tzw®t-rz. 

[00151H o©^bj», _tmm8<D&wtc*s^ 

mBft<Dmmm<D¥-mcj: <o . jEb^mmmx<om§e^ 

[ 0 0 1 6 ] mi 1 ©2PJ«. ±9BSK 1 0 ©«9J{c*»C» 

r. ±iz&M(Dmfcmtmimz> ±nmmmm<Dtp^m 

[00171112 ©2SBJ«, _hie^f l 0 ©2fcHJ§(c*i(,> 
30 r, ±E«je^y»^B, ±iB¥^fflA^-^©l5HCCi(X 

* o r i » * *>5*>(c j: o r . iE l t >J8»«r ©an&wtf 

So 

[001813113 ©lEBjtt, ±fB^8©^6WCCte^ 
r. iiartfjtt. »S«»^^£fC<!:*#miT-5„ 

[0 0 1 93 *14 ©#6W». B#-tf $S*JR*-r -2»{C5t 
jior»ii?:tfC\ ^©»S5H#.©Sil3RfjicD«6^# 

©fi^fc j: o ^BHi3R*t(i5e l- x mmmmz.m.\m* 

40 *t L r^P@iii^?iiE55II€rtf "5 fc#>©*5HX f f 7'* . 

3>fa-j ftssettjiijftetcfgM o fciati*«f*r * o r . 
±ieMiix f- i»*ji8 - i 3 ©{5mfricfat£© 

[0 02 0 ] 

[0 0 2 1] ^*b^«. a i {c^r =fc -5 &x« 

a««ii«g i o o ic 5 n s . c ©xit 
noott. xm&a&?zxmw*i o 1 <t. x,^s 

50 »1 0 10XI8«») 1 02i. Xi»*3*l 0 1*»6©X 



5 

m&Am-rzffiimiSLM* wm-t>v) 1 07 1. x 
mmui 0 1 tmitfa&m+i 0 Komcm-tztitt? 

V -j H 1 0 4&0^>>?U-* 1 0 6 £, flifttlftft? 
D3Hft»10 8±. A/DfMl 0 8fre>©-r^£ 

;j/Bi*m#«c*f u r a * (Dimzn-? -cwwm^ttium 
in^mmmsn 1 o 9 «t. xstm* 1 0 1 r©x.m© 
***w-ai-rsxai«^wi»»i 2 6 
[0022] nMKg%«is 1 0 9 8, mtm&m* 1 0 7 

RtfXi»«£iWffllBI5 1 2 6 9€>Ktf|HMfiK> &jfrr*il0fi5 

ensRAMi 1 1 i. *^griiff ^nea^coMii 

^0f5Af*««3tlSROMl 12i> flflS* » h 
•7-* (CCttt TLANJ if*) £©^>£-:7* 
-XSBT&SL AN/ I F 1 1 3i, ^3i5oJffi«if*iaia 
^ai©'( , >^-7*-x3|3t s *.2>D I SK/I F 1 1 
44, ^FJfl&ttRAMT&SNVRAMl 1 5i, 

V? < xzmo^uzmfstimi i6i, a— «f-<>* 

-V (IF)gBl 1 7i, ROM1 1 2<D<lim7' 

pu i i 8 <t#i, i i 9^^-Lr^sti. 
9&c8. Bg#W£> l 2 s^faw^ftrfco. c©GWl 

1 2 5©U#Jtt. flMMRfttUffltilS 1 1 OftHKttft 
l»j;W?^l 2 4*W0»itW»-r*ci-cx«llS*iM 

—If I FSBl 1 7(C8. CRTfOf^^l/-/ 1 2 0 
F&tfvtfXSfcDtftftHW 1 2 1 

[0023] [ x&mmm&mM 1 o o<D-&<D*bm 
[0024] &-r, afNitt. w^rsw^f* 1 o 3 

*. @f«&ffc*^- 1 0 7 i X«ie£* 1 0 1 ©IBKEBT 
£o 3«c. »fE#8, JMB* »f£« 1 2 1 

£fflc>-ctf5. «*.«, o 3 <Dmzmi.*m* 

SP 1 2 1 (Cj;OjM»?-r-So C©»m»««. a— tf-f> 

[0025] ±m<d£ ium , &g<>c£z>immmft¥kT 

HffcRBXgB 1 0 9 fcteor. ■ftRBtiNfllffi 1 
1 0 8. H«*l«JS*|glji*lifflIfi#*ffll>-CH^««3R 
■+•10 7 CCSII £JJD* 5Cit, Hf*»«^ 1 0 7 
t#¥f*i o 3©a«A^;**c>-3Wr>-c*>^c>tt« 

(XlflSI* 1 0 2*6©X«l*liHRft-C#*tt«) 
[0026]^;, IgfEfffc*. tt^ft 1 0 3 co»«$Ufc 

<.*aw©ai5(a*i«iB«««cA««fc^{c. simpi 2 1© 

©eO«©«HSfMR«. 3— !f-f>ir-7 1 1 7 

e/l-UTMMElRaiSl 0 9rt(c^0ii*ti-6 o 



(4) 2 0 0 1 -42 7 

6 

[0 0 2 7 ] SBftE^KSB 1 0 9 &C*$l>T, SB&SgHXSMffl) 
3151 lot*, 3— !f 1 1 77^6©*&*;> 
*s»»1f«(c«-*, »fc« 0 ft # 2 4 . XiMA^MiEW 1 

2 6(cf*^-r6. x^^iijiisp 1 268, m&mmrn 
mgpi 1 o^e>©M | jff-^2ics^t,^c!K f ;ff^3*x 

ItiK'j 1 0 2K#tt&-rs. cntCJ:0X«liR«5 10 2* 

[0 02 8 ] CCt, X,m« l J 1 028, *60"C* 0 . 

10 ^«K8PSS 1 2 6*>6©M0ff#3(Ccfc-?-t N& dJ#6(C 

3©3P{&&c*hr6. Xffi&O 1 0 2fcJ:*jS£j&fl?UW 
8. 5 > y'jfticj: 0 P3fi5t; * S <fc 5 «c & 3 fin » 
[0 02 9 ] iXiC, »flp#tt. 1 2 5 *»f|i 

-r&„ c©nt^>i 2 58, x,^«i* i o i -exm 

9t#*> 1 2 5*>6#S£l, fcWHflTC 1 8, HftKRtt 

i o 9F"i©a«Sc9?fij®iaiJi i o->-a«^$n^„ c 
20 ti^mcmmwRmmsn 1 1 oa, a^»«*^-i o 

7 3&«X«I»*1 0 1 *6©Xim£SW&£iIHfift;r'j*& 
ttft^otU , fflftJSft*^ 1 0 7 ##fe£ 

bJ«-^«, W*fi*ojx.Y 9? l 2 4**>ccor. W*f 
> 1 2 5 *» 6^ $ n/c«IS^f ^ 1 * , X|g^$IJ 

ami 2 6i,cft?z>mM<^2i l cmM2-&z. i^. ia« 

30 [003 0] XM^MflPS 1268, ±j£©J: 5 tc L 

x&£zntcmmm^2i,cM-?x> xmmmi o i©x 

,«^©itlfll*^^*», W*ffi-5|-3£X*a«»l 0 1 

[003 1 ] ±as©j:5 aww«sw/c». x^ 

WEtc 1 0 1 ©X*S8, 10 3, i/V "J K 1 04, 

RD f '»9 1 U- $106 *W^aiiUr, 1 0 3 

CDi*jl*«i LTHf**^*^ 1 0 7 ©Jg&ffiiKiteffc 

3n, f@f*»^*^ l o 7 «fc »; . Bj#,m 

40 #t l/-Cffl»»»3R^- 1 0 7*6W*Sn-5. A/D^ 

mio8 8, «*flR««^ i o 7 ©mar* a 

ittuKtL-c. 'tn*? j i> summit v 
xmmm.m 1 o 9 tciists. 

[0 0 3 2] BH£.S!iRgp 1 098. A/DSEIftS 1 0 8 
^©rw ^$;HS^ff#?r-eRAM 1 1 1 ±4cM^ 
L, a»giB{*iJSlia3 1 1 0i<:<£*3f&^SiH«ffiiE4aiI 
4^tf«l<rft:«aS*JfeL/r. ^h4f^7"U-^120 

© <fc -5 &tt^JfflI8 v C P U 1 1 8 CC J: 0 ff £. 
50 [ 0 0 3 3 ] [ X^iii»»iJ4lg 1 0 0 r©iS»«jE«i 



7 

[0034] s-r. xmmimmmm 1 o o r«. faj*. 
u-^3 awtJWBtc^fea^rtf 5B«t«iE 

*5i$©iH« (WT, rjfsj^iii^j £35) (c*tOTf 
tHzft/f 4 >fflj I3:'fT 5 &© t * -fe A y-f >fif*R£iTC* 
t^Cii, ^|5ialil*©(3gt»IR*iR*T 4CiiOffi 

tymtcmn&nzm? s c £ #-c # -s «t 5 k & s hn > 

U£*ft©JtSJ£-rs C £ J: 5{c£3ftT(r» 

*J 1 0 7©»f.I (Hs>1fiB> ±©> m 

tf. W2 56X2 5 6B*©a^. 4 0 9 6 PglH 
*sJ:^2 0 4 8Fgp*/c0(C^cSJ:^^SRiJ^ff 
5. c©»U(Cck«3t#6n/cffl^m$R (JWT. rifs% 

[o o 3 5 ] *ct wmmamm 1 1 o «. «*. 

«. 02(C^-fJ:5£tiIilfclijE3l52 0 0£{jf ^TOS. 
HffctiiESB 2 0 0B, ±fSH 2 &CtjV$"<£ 5 tc . ilS©flt 

0 1 £, iPJ6Xt8Hi#B*#iciRSI3n/-c?7J»!^P6(4gtf 

M«ffli»rns«%M]|LflS2 o i *>e©Bi#tiNRfc>tfi>r 

XRB«UE^SI%tT 5ffl*j*PS*fciEg|S2 02t, PmXM 
*iIE3|52 0 2{CTf#6nfc?7]»!^fi|«iEil^©®W3?: 
9 i'-fZWiWi?- * ^g|52 0 3 <h. tffij^^ ^ > i7gp 
2 0 3rOf* 9 ftt*«C»-3l»rfiJW^|««iE*2 o 
2 4<:rf#6nfc«fiff©?TjJW^|itiiEiil^^|«#-r-5, f 
^•fe^yY>t»fB»D»g|52 0 5 i, e^-fe;uy-f>tit*g 
JJDJ¥S|52 0 5r©««*«C:fott*tlHR*-B*ffitrr<5fc 
»© t d» -fe *y >t#*8-H#iSttgf3 2 0 6 £ . f * -b H, 

*v >iHfRfln*gP2 o 5-c©»att**ff??-r*fc»© 

fc. H««iiE3l52 0 Ott. fifl»*l61*iE»2 0 2{crS 

frXf&mmo&smnimiii-rzxf&tiMMm^ o 4 

£. ^Pi{iiSJl6ttJg|52 O4(cr^6n/c»|g0©^fiSiB 

«tt««**^is-r4XiBfiia^«iRai52 0 8 i. ^na 
«^«tR3P2 0 8 r'©Ma4ncfctt£t»«£-B?tatft-r£ 
fc*©^|ii{4gt»$H-B#iettg|J2 0 9 i 1 XBtta^ss 
gp 2 0 8 ■c©*aa«i**«?s£'r £ fc»©*«in^<aMtii 5 



(5) «fBB2 0 0 1 -4 2 7 

8 

mm$i$2 12i, XKfiK^l«fflJ2 0 8 icxmfbtitc 

muxmmm t ^mrnxmamm^^t z max 
ffitis^si52 ioi, mm:mtii*£tiiM2 1 or© 
«aa*s«*0s?¥-r*fc*©xi«fl[«fli««»a52 1 1 £ 

ti. «*.«. *»»14iBtta&l 1 6 (iJBiai#JH) #s 

[0 03 6 ] ±&©<fc5fcHH*t§IEg|S2 0 0K:fc<,>-C > 
St*. tt*i*l£JMP2 0 1 «, «SJ^iii^t»$g^6Bi^ 

^BttlWIHR*ffll»fc^Kiil*«iE«Ul*ff J 5. C© 

[0 0 3 7 ] mi&? x 7 ?g|52 0 3 WW^RB«iEgP 
2 0 2^e,©fiJW^RIMiEH«it»IR*fflt>r > ^PS-fe> 
-tM 0 7ti*om^4 0 9 6^10^, *Jcfc-€-2 04 8 
P§IS? * ft 0 {C Jfe & J: ^ ic JSc -o rt ^-2. * Wt h . 
20 CCT©^Pffi-fe>1f 1 0 7(i. 2 68 8x2 68 8if 

ffl^>"9- 1 0 7©cp^©2 5 6 X25 6 B*g|5#©iij3t 
¥£J{!#. 1 5 0 0 «±, 2 5 0 0*il©J«^. + + y 

^u— > 3 >j«iJr©x^jiASjg«ji«»fL. > -e-nm 

©»£«^j8W£4Wr-r£. H^?x 9 ^gP2 0 3K 

r. + + ^u--> 3 >»i;-c©x^*^ig^i#ij»t 
Stitcm-S, c©£^©jg^5*+r>-fe;u3n. 
30 SJ^^DKTg^ a— !f^>^7x"Xgqi i 7^^ 
Lr^-f i 2 o^fc^^.6n-s 0 cntccto. 

[0 03 8 ] B^?-x 9^3152 0 3(Ct, ^-t-U^U- 

)i?j>tnmmm&2 o 5 «. wwxKiiiE»2 02** 

6 ©»i5»©ffi^RgffliElii«t»IS©8l#^ tf 5 . 

[0039] ^f*wcc«iT. * -f y t-u-^ 3 >{^m 

*©RW>r©»|g-C***B^». »BW^RI1«iEg|J2 0 2 
y W >tf *6 iLt-If?'fe;W > AMR— BfteffiSC 2 

o 6^iais-r^ 0 

[0 040] Jfc, tt'J 7l'-is'3>{f;m c P<Dfi)#>-C 

©flHB-c«ct>«i^. Tatofe 2 @ajyB©»Kr 
^k. t?H2;uy^>nH8-^gett»2 o 6 (detain 

rc»S«#84. t7W8^KHBiE3P2 0 2*>65tWffi-9fcW 
\£9HA,y4 >»«-ir$i2ttas 2 0 6 'siBtt r 

o [0041] *fc, * + >; 7 u - 3 >(¥**©*«© 



9 

ttmvt> z>m&it> f t> -t> ;uy -< >ts$R— B#isit.gp2 o 

**. b^-bJUy'-Y >tffR«JfgP2 0 7^Etrr-5. 

[0 042]^ * + U 7 U->> a >flft&# 1 [S©i*£ 
tC«, ^©i^CbS'bJl/y^tff^— B$gBtf.gf52 0 6 

bJl>y^>tt#R{£miS2 0 7^£M?ti5Cii^(D 

«ff 2 0 7 rtotf *R3&ij£* £ ft -5 ©r . b * -fe ;u y 
4 M»*«f#»2 0 7i L-T«^s^tttEt£&f*£ffli> 

[0 043] fi]«I^P»M!JESI52 0 2 (CTf#6ftfc 

ttWXffiffliEiii«!«, XB{4a«iaig|52 0 4 

ns„ c©^R5{iajiiiasp2 0 4cc«*&stisfi]»!^RS 

C-C. ^RIfiS}fitH^2 0 4«. jl— tf^rm/c^H 
Si*©ffiBtlWR*tttH-r*. C©fc»©KK«ltHT*'=f 

[0044] xnfia^3P2 o 8«> ^nfiafflaigp 

So 

[0 04 5] m^t^ST, +t'J^I/->3>(« 
4i©flJ©T©»Hgr#>5tgilrtt. ^R5{4SttltiJ§B2 0 4 
*»6©^WIiBittWf«*. *©**-■#*«■»«« 

cct, ^maatf*R-B#iEtigi52 o 9tc«, «iiistc 

(«T\ rijaj^0^iatt«fl|j £S<5) 4*1, ^BBB 

£tc^BBS*£«£3nfciiJRfcii, " 

[0 046] sfc, * * y yu-->a isitmwtmx 
©*U"Cfcu»^ Tftfc^ 2 igg«l$©«^r£>&t§ 
^BfiBltMR— H#iettgC2 o gtctetssnrc^ 
t»«i . xmiiL&mm^2 o 4 ^©^BBBSttawm 

3132 0 9^8Etrrs. C©£#, yBfigt#*B-B#5Stft 
3152 0 9 (Cfctvr. ±&Ufc««iatHett««K,fc*> . 
yBiB*£««3*i/cffl*fc#LTtt. -£©*iJ5£@& 
K" 1 " Mumstiz. 

[0 047] */c. + + y 7V-> a >fM|if©««© 
aW?r**tt^«. XB{iBtfHR-B#fEtt.§B2 0 9CCI2 

imtawtLx. ®mxm®.stim&m&2 1 2^sete 



(6) ttffl 2 0 0 1 - 4 2 7 

10 

tSt*tc, fflJ«£:fiafA«t^H52 1 l'MJyST*. C 
©£#. ±JBL/fc*iJSB«i2tt1«1i{cJ:»). XffiSB*£ 

w^5n/tiasR(c*fbr. -e-©¥ij5g@£&ic" r- aim* 

tc-r-So wittf. y yu-^a>«85« 

«aeia»©^©iir**" 2" ^iss-f-s. (/mwsjw 

Tii^Oi-c-S) „ L,fc#oT, C©«^tCW. 2 0* 
10 jgii, 3lsl£fU<«4leK ^RB3Ri*iJ5e3nft:ll* 
^BIB*iline3*iS. ?7JWXB{4S^gP2 1 1 
«. ^AXtftffim^-CiRmS ti/clTJW^BfiatJffR 
£ . Xm&S&!&^ 2 0 8 ^6©ifJn^Biii*fiat»fR 

£*£«su *<D&&m&*xm{iLSLimu&®2 1 1 
^iEtt-r-5. 

[0 04 8] ft. * + yyu-->3>SRi5*H0r, n 

3R©«JEBJfto&»" 0" ©*8£. Wm21nt£Xmti.&m%L 

*^©**^Btiat»««»a52 i l^iissnsci 

£|3j^©8H>£ft& 0 
20 [0 0 4 9 ] ±.i£<D£>?lcLX. t^-te;PyV>ti*Rffi 

ftat»*«mB2 l Hc«^S*ifcXBiBlR{i:aiffR 

[0050] [XM&mmm®2 oitcxnifztizx 

BiB3SttBffllUJyJl/=fyXA] 
[0051] c c-co^BBi^&BWttir^d y xa 

». «TK«|«-**ffi ( 1 ) ~ (3) it,»^«fc5«ca 

30 r*=f XA*>6jMf?$n/c^©*^©x^iii^miJ^ 
ai o oic^fL-c^sn-si^tcft^tiTt^o * 
/t, cc-c©xBia*{4a}i!ii±iy^3 yxA«. 

[0 05 2 ] ) *TJU=f yXA«, I3©M 

[0053] 5fe-r. -fe >yffi±©sa$i©£±£*f 

P i i<DM^lffl* i -T -5> (Xf-?7'S3 0 1 ) . iWc, ?7J 

«i^:B«iE*2 o 2 ic-c&ztitcmmxmmmmiEffim 

40 *^6. ^B05R©^AS^«fi^a*»La-rS£^ 
(C, C©**«*a{C^*fBffi3nfc(S*N*»l|ir* 
(xy^XS3 02) „ ;x{c. P i i <t ^Wsf*^ 

*&A ©£©»#«*. ±K«JMS*J:*)^*t^5*>% 

«gij-r^ (xy^xs3 0 3) . c©waij©*s*. " «ft 

*MB>!iJMS*" ©»^{c». ^B^Pii^BH^ 

ifit^-r^ (^y-yXS3 04) „ -e©f^, ^:©xy> 

XS3 0 5^ijttf. " *B*f«B>»IW*Sl- T'ft 

t,^^c«, *©i*xy»ys 3 0 5^i*tf. xy 
y y s 3 o 5 r «, -b >v-m±comM<D±x<ommcM 

50 It, X f y 7' S 3 0 3 ^ e.0!M4Ilf l/$?x. fci^S 



u 

WW L . Lt t C ^^{C«*t^Bi* P i i 

£;X©B5^£ii£>T (Xf^7'S3 06) . Xf^7' 

r, 3 0 3^6©4aa*HtfL^/ci* 

i Pii-A (±mm) i >a (±ia^) xn 
ph : nmmrn 
a (^B3R) : ±mm¥%} 

0 (±mm) ■■ ±mmmmmm 
n : mmm 

t£ z> mime $> mmmm p i i*xmmm t mis.-? 

[0 0 5 5 ] (77?*2 ) :$T;U:3 'JXAii, @5©jffct: 

It. *<DmW2 5 6 X2 5 6H^©^te)SU s «»<lM(C 
[0 05 6] "f -te>-9-B±©^«©^± 

£#*ffi*Pii©eateH*<i:-r.2, (xt^'ss i 

1 ) „ -Ale. mmxffiffi]Em2 0 2t,c-c®p>titcvjmx 

ffiWiEmi£fr h , P i i©jfi$ 256X256BS 

3R©^F*&Aaoe«|l«aali*||ca-rSi«{C, C©« 

7'S3 1 2) . ^C, ^iii^Piii, *t*BBRPiio 
ffl«f 256X256 H*©£iH*¥J&A 1.1 &©£©»# 
ffi^. ±IBSm^J;f3A#t^^^^iJ-r-S (Xf 
•^S3 13) t C©«S0©*S*. " «*fft>f*JWS 

(Xf^S3 14) „ ■£©?&, :X©Xf v 7S 3 1 5 

5i. -e-oiixf-^ysa 1 s^iit?. ^S3 
I5r». fe>tfM±©«tt©£r©BjRfc*ft,T. x 
f^S3 1 2fr%omm>S:mftLlfe?Ltcfr : gtif>$:WM 
U *fc'*?TL/r(,»%c^iS^{c:«*j-fiBBRPii*:>:©a 

*^4M«>r (Xf ^'S3 16). Xf^S3 1 2 

LT. -tz>1fS±©MiS©^-C©il}^CC^L,r. XT' y 
XS3 1 2#>6©&S£3lfTL**;?.fc4#te: > 
74ft£ 0 

[0 0 5 7 ] ±&©J:5&:£TJl<=f l/XAfC^fcttttf, X 
(c J: -2> ^ * - f 'a > ^ tc J: & U*SW4>& < ft fj . 



(7) «fW2001-427 

12 

L©AD3Efta*i«tt**J»&». ADfMO«6o 
4 J5i&S„ C©t§^. 2o©ADtMK 

AD 1 o t #>ft t Kfijffl-r & ©#*? 
10 JIU. 

[0 05 8 ] ( 3 ) *r;u =f 'J xab, a 7 

m. m?ms<D-7u-?-*~- hectors*!*. *tji^ 

^UXAtB, ¥ffi-te>-*M 0 7^6©lii#!Se«^aiU© 

ADfjftsi o 8{cser>rH2>-^ffi©iw«©fltJ5risi*^ 

t. H2>^H±©««*««r*«KK:Kfc)»). 

(TjiSl ) ©T^'JXASrUffr&o 
20 [0 05 9 ] ;5teT. H2>-9"ffl±©MJDc©S± 

©KW6ti/d©g««**fiM^««4r * {xr*-? 

S 3 2 1 ) . iWC. ±!2>tfm*g)£ffii3(©;£±£>tfmilig 
Pl.1©W*6BI*<t-r* (Xf!-7S3 2 2) . ^{C. 
W^RSWjESI52 0 2 4C-Cf#6nfct7J«5^RI1iiEiii^ 

e . ±E*f*tg»««©3|y^A s^Siis o i 

■T S i . c ©S*fB^ a 1 1 tc^a6}g^ 3 titc{$m N 
^agfT'S (Xf ^7'S323) . ^(C. *t*BD3RPi.1 
i^iB*¥l%A 4 ©*©«»«**. ±iea«t<sS* J; 0 A 
#1^>SA^WSIJ-T-S (Xf^S324) . C©«S« 

30 ©^, " mttm>mwt£%:" ©«^(c«. *tmB*p 

ii^XffiiliS 4 St^-T-S (Xf f 7*S 3 2 5 ) . -e© 
f^. *OXfj 3 2 6^4ittf„ -Tf- " »*ftt> 
tUMS*" rftl»*B^tC». ^O^lXf ■ ? 7S32 6 
^4itO„ Xf.7S3 2 6TS, ±K»*je»«l«© 
^©Bi^tC^Lt:. X7 i ^XS3 2 4*6tDjl!iI4ll 

«^H^Pii5:^©[ii*^4jli?)r (Xf^S 3 2 
7) . 3 2 4^&m*) . JWBtCteil^^y^ 

*« { j M umn-r *. ±sa*f*)s«««©^r©iiisR{c 

40 *tL/T. Xf f ^"S 3 2 4*>6©MH*j|ff L<***-5 

4. ±iEKimmmmm^-x<Dmmm^tm!t>^ (xf 
■^ - S3 2 8) . f t,r, ■t>-y-mm<o±x<Dmi&mm 

lCftVX> Xf ?:7S 3 2 2a>6©*Sg*^ffL**;lfc 
^SA>4W?lJL (Xf ^XS32 9) > *!t*?7ltl> 
ftl^!C(«? >XS3 2 2-4^0. «f*©SftSX 

tmcljLX, Xf ? XS3 2 2*>6©55ffi*Hff^^. 

[0 06 0 ] ±a>©cfc^fe*r;un"';xAjc c fcn(^ a 

50 D^&g#*gifc*.5i*^-c&. J:f)JE8gi&^|i6H^©« 
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XfltfHBtC <fc * S/* - 5 s y > ytc <fc hftmWpts. < 

nitre** . 

[0 0 6 1 ] [X««*!SHLtt3&*6©^KIii*ffl[«» 

a] 

40 96*. 2 0 0 0KIS&fc9£;te6o/d«f5-Ctt. 
[006 3]fC-C, CCTIi, i9©7a-f + -h 

cc^-r^stc xmm immmm) *«*(c^kg-c, 
[0 064] -?ut>%. 5fe-r. ¥-m-t>? 1 0 7©** 

©2 56 X2 5 6jBJ&©¥^#*5 00-1 0 0 OPgtB© 
«H £ ft: £ .£ -5 ft: X ««r ©»«J|II« (Jff?ftSiaft) 
NI (low), 1 5 0 0-2 5 0 OlSgtlSCfBHiftrS 
J:5&X«*r©fcfg|5IffcNm (m i d) . 3000- 

350 omm<Dmm£ts:z><i:>jtj:XMmv(Dimm$kN 

h (high) ^r-en^^-r* (Xfy7*S40 

1 ) . CCtB, N 1 = 4. Nm=4, Nh = 4iSS 
LTI^S/ctf). ^PM-tz >1M 0 7 ©*:&© 2 5 6 x 2 5 
6iB^©^*s5 0 0-1 00 Omfflomm 5 

texmn-v<Dm&ft a atf t>n, 1500-2500^ 
000-3500 m mammt. «t -5 & xsstojs 

[0 06 5 ] JfctC. ^Pa-te>1fl 0 7 ©if*© 2 5 6 X 

2 5 6 5 0 0-1 0 0 0 Pg|)3©ffiffi i ft: * 

r. Jd*0fcJ:'5&^«B*{a«©*i&m* v N l t'^J 
*i4H»*Mt5 (Xf 77'S402) . #(C. ¥ffi-fe> 
tl07 ©**©2 5 6X2 5 6 Wm<D¥-%3& 1500 
-2 5 0 0l^©i8H£&£J;3ftXif£Sr©iaBJ{CJ: 
UWfcftfcBfctlWlltcJstOr. ±MLfc«fc5ft;^|iSH3R 
(Sa©JftttJ4, Nmr'7K$n-5[5I^5)-^tf ^„ c©£ 

5Ht 5 (Xf^7"S4 0 3). ;^(C. ^FH-te >fl07 
©<£:&© 2 5 6 X2 5 6 ffijR©-' i F*W 3000-350 

o mmomm t xmmwmmic xvm^ti 
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tH*. Nh-C*3h*ia»^f "5 (Xf >7S4 0 
4) . 

[0 06 6 ] ±if©X-r- y 7"S 4 0 2 -S 4 0 4 r*©^ 

o. ±asi/fc (^ai ) - (#i£3) oc>m©^aB« 
mmim&m. *> tc#> . «t o fit » ait^a-caiK l 

XffiiB«i^IiI*^©aott»fi3W«WfflafeK:^«>fB 

io ^snfcfg^m#ofcfii4:»)^#<^n-s©-c 1 xrs 

5 (c L r X fR S £1* * fc^M L/ ft: #■ 6 ^RSiIi3£{i S©*fl 
(H^tf^Cir, **i*ft©X«Utr©JMBr©¥ffl-fe 
1 0 7 ©U*©tf 6o**6^* <ttmA:4©*i 

< tti^Sftftt^ili*-?', fltJCfw y3f^Wtc^:#c»fi# 

tt, *KB*©«£*iEttK:fT5C 
[0067]^, X*«#*ft*ft©^fcW©*£& 

[0 06 8 ] [ t***y>T>ttiE««Rtffc«iB*M 

[0 0 6 9 ] ±mm2~~m8*m^t:mwutc<}:5i,cL 

S. C©fcto, ±fB0 2K^b/ciii»ffliE3|52 0 Ott. 

0 1 otcis-rj:^^. fi>-k)\,yj>m%iui$ 

30 g|52 0 7(c^#3nfcfi'-te;l'y-i'>tffR*ffi^rb-^ 
-fe^ffliE^S5rff^b-^42;uy-Y>|ijEg|52 2 1i, b* 
^•fe^y-f >«iEgP2 2 1 ©tb^SO^PifirSt»fg«}# 
SP2 1 l Kfi^pSti/c^KBi*t4Bfll**ffli»rXBiii 
^ffliE^a^ff ^^HH*flBiEgP2 2 2 *M(c«A/c«» 

[007 0] 5feT\ bi"fe;uy^>?fjEg|52 2 1 «, ii 
nm&ic «fc 0f# 6n/cfiMU*B8«tiiH8K:^ or. b -fe 
Juy^>tlMRffJ*»2 o 7©b^-fe;uy-c>tf^?rffl^ 

fc b -fe -(HiiE^il ^rff^o C C -CO b* 2 Hz y >f > fil 

l. OKitU^tc. JSf^iii^t»$g©BS 
(A7jb?-fe;u) Pii^Jt^r. 
Nii=Pii/ (iBit4i*gP2 5 6 X2 5 6SB*©¥l£l) 
ft: *j«tc J: «3 iE^t, It, itmt Ztitc b ^ -fe;uy-f > 

[0071] -etr. 

Oii= Pii/Nii 

ft:€>^(c^3n5J:9(i:, ^©ia 
^©iE^Sf b 3 ftfc b ^ -fe;u y ^ >t»$R n i i r M^r t r , 

50 b ;?42lU^ -Y>©1iiE3n/cfii ( b^-fe^y^ >MiE 
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[0 0 7 2] ±IECD t 5"fe;uy-f >MiEffOiitt. 
&***4 0 9 5 WiSi 9 tc * U a- f> ySftr. 
t-^'7a-bfci©lt4 0 9 5Fgp£ft.5 0 CCT 

Log (Oij) -Log (Pit) -Log (Nii) 

wlo gistuwcjco. l o gT—Di^mbx. m 
t J^JcftStirt^s. 

[0 0 7 3 ] ccr, J^oj^fctr^-fejuy-f >jfjE 
ft 4>, ±^ L J: 3 (c L r f * -fe JUy A > t»*Bf£?#3|5 2 

o 9 (c«}#^n^ f * ■fejuy-i' ^PSiii^icM 

d? 42 A y ^ > tixEMS K 5 1 £ m # Hf f 3 ti £ 

iES|52 2 2 VOXmwmWiESiimicJ: <0 . ftrgB£as& 

&clWLTliIErtsft3ft&fca?\ tfiUz^y-Ofc, ^Rg 

t*. ARSHi^fiiESI52 2 2tt, f^-fe;Py >tSiESP2 

2 i (c-cfi6n/cf^^;uy-T>jiiEMa^©iii^t»$R 

K*tLT> ^R§{4at»$R«J#g|52 1 KDXffimmiASffi 

0 . ^Hili*©JSIH©iffl^©¥^ifii?rS^Rgiii*tfcc± 

^lfiEg|5 2 2 2 -CO^RBH^MiE^Si^, £**ftRCf# 6 

ft&JW&BH&tt. t i'-feji/y-i'>fe > XRSHi*^MiE3 

[0 0 7 4] fiSL *H*©»JirB. *6fe*J:0Sacc 
TZtcsb. avttW*«fc»)jBf«K: , r*fcii)K:. y?h^ 

r^r-5ci4>"Bj«g-c*4 0 corns* JrossiiccM 

[0075] i/c. *ntft©jB*rtt. *&i8&XiKtii 

[0 0 7 6 ] ifc. *«W©BW«. i^lfc^iOf 

.«©** f-ao'JS*©«tfe*^-rs y^^i r©y 
(x«c p u^mp u> *iet»af*{c«irt3 ti/cT'a y 

K*H*A£ fCHtfT -5 CilCj: -5 ri, ii£& 
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*6 * * C <b i ft 0 . * © ^ n y 7 A a - K *iatt 

l fciBt*«f*«**i« *«n?s-r §cii?^„ y p y ^ 
A3-K4ffi#&-r*fc*©3att«ttii/r». rom, 

7P ;/b*-y^xy A-Hf^?, Tfcyyxy # 
B&Siy^xy CD-ROM, CD-R. i&M-r-y. 

fc, nyfa-^iMWc^O^Aa- KfcHtf 

Tft<. WP^An - K©J§^CCS-5*, n>b 
10 ^ - ^±-C'SMll LTl> 4 O S 3|#SS9&©&HI©— SHX.t 

±»*if t>. ■<•©**««: j: -,r-^mm<Dmm<Dmmam 
Jisn-sti^^-&*n-5)C£Ba--5*rfeftc^ 3 6 

>fi-f fc»A3 nfc&5gtl#g*- K ^3 > f , - a 

sft/cf^ -e©ypy^A3- K©fgm(ca^, -e© 

«I64£5S#- K^«t6J£SRjLi * h {c«b* C P Uft i" 
^^©MS©-gPX«^SP?:ff b », -€-©«iffl{c iot 

20 #"5*r*>ftt,>. 
[0 07 7 ] 

m a&mmmm) zmnc&mi,, ^n^tiommm-c 

•fe>y) ©§H*©a^7fil©«6-o*©iSS) A 

30 ^B*{4«flM8*»tH-ra. c©i^, -en-en©M 
««r©*K«tc . *f JWSS«r ©»IB*a»@ff i > . 

©M«©®*©¥-^«^. — 3E«H{ciR* -3-CVS*>(C 

-raiii*. *i»tt"4inii«B*a^-r*iii3R*3&i**) ci 

40 {Ct»)^BIiB3R**iJ3er*ftC». <ht^tg^*^CSc 
ift<, ^cc±r©Bi3R(c*tL/r, iEitft^|iSiffl^©W 

!B*©*iJ5t4rSCCiESt{Ctf -5 C i *s-C#6/cA. C©iE 

*ft*9JElS**ffli»r^RiiiBRaiiE*ff ^ c <b*sr-# -S 
fc«>. WHW©JlKiii«%»*c4**-c*&. 
[0ffl©fSf^ft^] 

[0 1 ] L/cX,fSiS^}ai^H©«^7^ 

[02 ] ±iex^B«iaf5*ia©iii«!^*iJiii3i5©Bi« 
;o «iEgi5©tSB)4?r^-r 7*a » t>m~c&*> a 
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[0 3] ±EHHW»jES«c*it>-c. XHHSfigfl&am 

[05] ±EHMWijE«Jtc*Jl>-C. XKHXttKflltiitt 
S©-« <#f£2) £lBBj-f£;fcJ?>©0-C*£. 
[0 6] ±iE*ffiiIi*{iS»tiJMiI (*ft2) z$m? 

[07] ±iHiii^tiJEgiJ(cfc^r. xmrnmasmm^ 
m<D-m <^S3) 4mB^T^/c«!)©0r*6„ 

[0 8] ±IE^Hffl3R{iH«lfcbAaiI (#&3) ^SiBJ-r 

[09] ±!2iS«MtiE«Bc*jt,»-C. XSI^tll^:* 
^©^Rgiii^attm^a^Bj-r^fce*©^ a + 

[0io] iteiiHfcfiiiiEgiKcfco-c. vtns)i>yj>m 
lE&wRvx&mmmiE&mvmmzni-r-fn ? ?m-c 

[*HI©a89i] * 
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